Effect of sperm treatment on efficiency of EGFP-expressing porcine embryos produced by ICSI-SMGT.
Intracytoplasmic sperm injection-sperm-mediated gene transfer (ICSI-SMGT) is a useful tool for the production of transgenic mice but is still rather inefficient in farm animals. In the current study, we evaluated the effect of the sperm treatments on the efficiency for producing enhanced green fluorescent protein (EGFP)-expressing pig embryos by ICSI-SMGT. Four different sperm treatments were assayed: (1) fresh (control), (2) frozen-thawing (FT), (3) quick freezing without cryoprotectant agents (QF), and (4) Triton X-100 treatment (TX-100). First, we evaluated the DNA-binding ability and the viability of sperm under the different treatments coincubated with exogenous DNA (EGFP) by flow cytometry. Second, we evaluated the embryo production rate and the efficiency in transgene expression in embryos after using these spermatozoa to fertilize oocytes by ICSI. Sperm treatment significantly increased DNA-binding capacity but reduced sperm viability compared with that of the control group. Treatments damaging the spermatozoa's membranes (QF and TX-100) resulted in a greater capacity of sperm binding exogenous DNA than that after FT treatment (P<0.01). Similar rates of EGFP-expressing embryos were obtained from the control, FT, and TX-100 groups (37.04+/-3.52%, 43.54+/-5.41%, and 29.03+/-8.29%, respectively), but were significantly higher in the QF group (80.43+/-5.91%). These results demonstrate that the integrity of the sperm plasma membrane plays a critical role in DNA interaction, and altered plasma membranes facilitate interactions between an injected exogenous DNA and the sperm chromatin. However, severe sperm treatments such as QF and TX-100 may damage the sperm nucleus, induce DNA fragmentation, and/or lead to chromosomal breakage with a detrimental effect on further embryonic development.